Dibutyl Phthalate Rather than Monobutyl Phthalate Facilitates Contact Hypersensitivity to Fluorescein Isothiocyanate in a Mouse Model.
Dibutyl phthalate (DBP) is a plasticizer used for many consumer products including cosmetics. Potential health concerns regarding DBP include reproductive and developmental toxicity, endocrine disruption and neurotoxicity. DBP is a high priority chemical as to reduction of exposure of children to it. Through reproductive toxicity studies, monobutyl phthalate (MBP) has been proposed to be the active metabolite derived from DBP. We previously demonstrated that DBP activates transient receptor potential ankyrin 1 (TRPA1) cation channels expressed on sensory neurons. We have also shown that DBP enhanced skin sensitization in a fluorescein isothiocyanate (FITC)-induced contact hypersensitivity (CHS) mouse model. Through MBP formation by esterase in the skin, it is possible that MBP exerts a major effect on the biological activity we observed. To test this possibility, we directly compared DBP and MBP. A more than 40-fold higher concentration of MBP as compared with DBP was required for activation of TRPA1 in vitro. Unlike DBP, MBP did not enhance skin sensitization to FITC. These results demonstrated that DBP directly, i.e., not through its metabolite MBP, activates TRPA1 and enhances FITC-CHS. It is noteworthy that butyl benzoate, a related compound, activated TRPA1 and enhanced FITC-CHS.